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VERTEBRAL PROSTHESIS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a vertebral prosthesis, used to replace 
a spinal vertebra. In particular, the present invention relates to a vertebral prosthesis 
that is used in conjunction with disc prostheses to avoid the need for a spinal fusion 
procedure. 

BACKGROUND OF THE INVENTION 

[0002] The spinal column is comprised of twenty-six interlocking vertebrae. 
These vertebrae are separated by discs. The spine provides load bearing support for 
one-half of the body's mass and it protects the nerves of the spinal column. The discs 
provide shock absorption and facilitate the bending of the spine. 

[0003] The combination of the vertebrae and discs at each vertebral segment 
allows for motion of the spine, in particular, flexing, rotation, and extension. The 
motion and support functions of the spine, in combination with the many interlocking 
parts and nerve roots associated with the spinal column can result in back pain due to 
various reasons. Such back pain may result from the degeneration of discs due to age, 
disease, or injury. Further, vertebral bodies may be compromised due to disease or 
defect, such as a tumor, or injury, such as a fracture. In certain cases, it becomes 
necessary to remove or replace one or more of the vertebral bodies or discs to 
alleviate pain or regain spinal functionality. 

[0004] Spinal fusion or lumbar spinal fusion is one way to treat a 
compromised vertebral body due to unstable burst fractures, severe compression 
fractures, and tumor decompression. In a spinal fusion procedure, the discs above and 
below the compromised vertebral body are removed and a strut graft and plate are 
then used to make the vertebrae above and below the replaced vertebral body grow 
together and become one bone. More surgery may be necessitated in the future as the 
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adjacent spine wears out. The function of a fused spine is usually diminished 
compared to a normal spine because the flexibility of the fused segments is removed. 
Because the intention of a spinal fusion procedure is to create solid bone in the area 
that is excised, the spacer that is inserted to restore normal height may be configured 
to enhance bone in- growth, which may be enhanced by the addition of bone growth 
material. 

[0005] Pedicle screws are becoming more common in spine surgery because 
of their use in stabilizing the spine. The pedicle is a strong point of attachment in the 
spine, so pedicle screws may be attached between a vertebral prosthesis and the 
adjacent pedicle to fix the prosthesis in place. Screws are inserted through the 
cancellous bone of the pedicle into the vertebral prosthesis. 

[0006] There is a need for a vertebral prosthesis that is configured to be used 
in conjunction with artificial disc replacements above and below the replaced 
vertebra, thus preserving the motion and stability of the vertebral segment by 
obviating the need for a spinal fusion procedure. Further, there is a need for a 
vertebral prosthesis that may be used with or without a spinal fusion procedure to 
provide flexibility to the surgeon performing the vertebral replacement surgery. 
Further still, there is a need for a vertebral prosthesis that is configured to be used in 
conjunction with artificial discs having different configurations in order to provide 
procedural flexibility. Further still, there is a need for a vertebral prosthesis that is 
configured to be used with or without pedicle screws. 

[0007] It would be desirable to provide a system and/or procedure that 
provides one or more of these or other advantageous features. Other features and 
advantages will be made apparent from the present specification. The teachings 
disclosed extend to those embodiments that fall within the scope of the appended 
claims, regardless of whether they accomplish one or more of the aforementioned 
needs. 



Atty. Dkt. No.: 029815-0103 



SUMMARY OF THE INVENTION 

[0008] The invention relates to a spinal implant system. The spinal implant 
system includes vertebral prosthesis having a support and an endplate. The spinal 
implant system further includes an artificial spinal disc coupled to the endplate. 

[0009] The invention further relates to a vertebral prosthesis adapted to 
replace a vertebra. The vertebral prosthesis includes a shaft and an endplate coupled 
to one end of the shaft, the endplate adapted to be implanted adjacent a disc 
prosthesis, obviating the need to fuse the endplate to an adjacent vertebrae. 

[0010] Further still, the invention relates to a vertebral prosthesis that is 
compatible with multiple disc prostheses. The vertebral prosthesis includes a shaft 
and an endplate tray coupled to the shaft. The endplate tray is configured to be 
implanted adjacent a first artificial disc having a first shape, or, alternatively, a second 
artificial disc having a second shape. 

[0011] Further still, the invention relates to a method of replacing a vertebral 
body and at least one adjacent spinal disc. The method includes the steps of opening 
an aperture in a patient to permit access to a vertebral body to be replaced, removing 
the vertebral body, and removing a spinal disc located adjacent the vertebral body. 
The method further includes the steps of selecting a vertebral prosthesis to be 
implanted into the space created by the removal of the vertebral body and the spinal 
disc and selecting an artificial disc to be implanted between the vertebral prosthesis 
and an adjacent vertebra. Further, the method includes the steps of coupling the 
vertebral prosthesis to the artificial disc, coupling the artificial disc to the adjacent 
vertebra, and closing the aperture. 

[0012] The invention is capable of other embodiments and of being 
practiced or being carried out in various ways. Alternative exemplary embodiments 
relate to other features and combinations of features as may be generally recited in the 
claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention will become more fully understood from the following 
detailed description, taken in conjunction with the accompanying drawings, wherein 
like reference numerals refer to like elements, in which: 

[0014] FIG. 1 is a perspective view of a vertebral prosthesis; 

[0015] FIG. 2 is an elevation view of the components of the upper portion of 
a vertebral prosthesis prior to assembly; 

[0016] FIG. 3 is an elevation view of the components of a vertebral 
prosthesis prior to assembly; 

[0017] FIG. 4 is an elevation view of a vertebral prosthesis and locking 
screw prior to assembly; 

[0018] FIG. 5 is an elevation view of an assembled vertebral prosthesis; 

[0019] FIG. 6 is a sectional view of a vertebral prosthesis prior to insertion 
of a locking screw; 

[0020] FIG. 7 is a sectional view of an assembled vertebral prosthesis; 

[0021] FIG. 8 is a perspective view of a disc prosthesis; 

[0022] FIG. 9 is a perspective view of a disc prosthesis and a vertebral 
prosthesis prior to assembly with one another; 

[0023] FIG. 10 is a perspective view of a disc prosthesis and a vertebral 
prosthesis after assembly with one another; 

[0024] FIG. 1 1 is a perspective view of a vertebral prosthesis and two disc 
prostheses inserted into a spine; 

[0025] FIG. 12 is a perspective view of a vertebral prosthesis and one disc 
prosthesis inserted into a spine; 

[0026] FIG. 13 is a perspective view of a vertebral prosthesis and one disc 
prosthesis inserted into a spine; 
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[0027] FIG. 1 4 is a perspective view of a vertebral prosthesis and one disc 
prosthesis inserted into a spine; 

[0028] FIG. 1 5 is a perspective view of a vertebral prosthesis according to 
another exemplary embodiment; 

[0029] FIG. 16 is an exploded perspective view of the vertebral prosthesis of 
FIG. 15; 

[0030] FIG. 17 is a perspective view of the vertebral prosthesis of FIG. 15 
prior to assembly; 

[0031] FIG. 18 is a perspective view of the vertebral prosthesis of FIG. 1 7 
after assembly; 

[0032] FIG. 19 is a sectional view of the vertebral prosthesis of FIG. 15 
prior to assembly; 

[0033] FIG. 20 is a perspective view of two vertebral prostheses and a disc 
prosthesis inserted into a spine; and 

[0034] FIGS. 2 1 -24 are perspective views of endplate trays that may be used 
in conjunction with a vertebral prosthesis. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0035] Referring to FIG. 1 , according to an exemplary embodiment, a 
vertebral prosthesis or artificial vertebral body, shown as vertebral prosthesis 10, 
includes a pair of endplates, shown as endplate trays 12, 14. The endplate trays 12, 14 
are connected to one another by a support, shown as shaft 16. A pedicle screw 
retainer or support 18 may be coupled to the shaft 16 and connected to one of the 
endplate trays 12, 14. In the depicted embodiment, pedicle screw support 18 is 
affixed to shaft 16 adjacent the upper endplate tray 12. 

[0036] Referring to FIGS. 2-5, in an exemplary embodiment, the vertebral 
prosthesis 10 has a shaft upper portion 20 and a shaft lower portion 22. A locking 
ring 24 may be held in place by a washer 26 and used to connect lower portion 22 to 
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upper portion 20. In the embodiment shown in FIGS. 2-5, shaft lower portion 22 is 
received within cylindrically shaped shaft upper portion 20 and fixed in place by a 
fixation device, shown as screw 28. The use of locking ring 24 and screw 28 permits 
the height of shaft 16 to be adjusted as desired by the surgeon. 

[0037] Referring to FIGS. 6 and 7, in an exemplary embodiment, locking 
ring 24 locks shaft upper portion 20 and shaft lower portion 22 into position relative 
to each other via interlocking teeth 30 on both the locking ring 24 and shaft lower 
portion 22 that engage one another when screw 28 is tightened as indicated in FIG. 7. 
Locking ring 24 is fixed relative to shaft upper portion 20 as shown in FIGS. 2 and 3. 

[0038] Further referring to FIGS. 6 and 7, pedicle screw support 18 may 
include pedicle screw apertures 32 that receive and interlock with pedicle screws 34 
as shown in FIG. 1 . The pedicle screw support 1 8 may be attached to the endplate 
tray 12 by screws or any other suitable attachment mechanism, such as tray screws 36 
shown in FIG. 1 . 

[0039] Referring to FIG. 8, an artificial spinal disc or spinal disc prosthesis, 
shown as artificial disc 40, may be used to replace a natural disc that is excised during 
vertebral body replacement surgery. When used in a spinal disc replacement surgery, 
artificial disc 40 typically includes plates, such as endplates 42, 44, adjacent a bearing 
surface or core 46. The endplates 42, 44 typically have teeth 48 that help endplates 
42, 44 anchor into the adjacent vertebrae. The core 46 may be made of rubber and the 
endplates may be made of chrome. 

[0040] Referring to FIG. 9, when used in conjunction with vertebral 
prosthesis 10, artificial disc 40 may be used with one endplate removed such that core 
46 directly couples with endplate tray 12. In one embodiment, endplate tray 12 is 
manufactured with a recess 50 that is configured to receive a specific artificial disc 
having a core of a particular configuration. 

[0041] Referring to FIG. 10 in one embodiment, core 46 fits into and 
laterally interlocks with a structure shown as recess 50 and corresponding flange 51 in 
endplate tray 12. Recess 50 and flange 51 are built up above the corresponding 
endplate tray to mimic the proper relationship between the disc prosthesis and a 
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vertebra. Additional attachment means between artificial disc 40 and vertebral 
prosthesis 10 are not needed once the combination is installed in the spine because the 
compression between adjacent vertebrae prevents artificial disc 40 from pulling out of 
and being displaced from recess 50. In an exemplary embodiment, recess 50 and 
flange 5 1 are configured similarly to the structure of endplate 44 (see FIG. 8) that is 
removed to permit artificial disc 40 to be used in conjunction with vertebral prosthesis 
10. It is to be understood that recess 50 and flange 5 1 are but one embodiment of the 
many structures that may be used to interlock or couple with different artificial discs. 
Depending on the disc configuration, various recesses and/or flanges may be used to 
create the proper structure. 

[0042] FIG. 1 1 depicts vertebral prosthesis 10 installed in a spine in 
accordance with one exemplary embodiment. In the example shown, a diseased or 
injured vertebra has been removed and the vertebral prosthesis 10 has been inserted 
between a superior vertebra 52 and an inferior vertebra 54. Further, the two natural 
discs have been excised and replaced with superior and inferior prosthetic discs 56, 
58. The depicted embodiment includes pedicle screw support 18 used with pedicle 
screw 34. The prosthesis discs 56, 58 may be of various types and configurations, and 
are not limited to the specific embodiments shown in FIG. 1 1 or the other Figures. 
Examples may include a PROD ISC artificial disc manufactured by Synthes, a SB 
CHARITE III artificial disc made by Waldemar Link GmbH and Company, or the 
spinal disc prosthesis system described in copending Application Serial No. 
10/619,757, which is incorporated by reference herein in its entirety. 

[0043] FIG. 12 depicts usage of the vertebral prosthesis 10 in conjunction 
with a spinal disc prosthesis 60, such as that described in copending U.S. Application 
No. 10/619,757. Disc prosthesis 60 includes a pair of nested cups. In the view of 
FIG. 12, superior cup 62 and inferior cup 64 are shown. Inferior cup 64 attaches 
directly to endplate tray 12, which is specifically configured to couple to inferior cup 
64. In one embodiment, the endplate tray is cast as a single component with inferior 
cup 64. Vertebral prosthesis 10 may be installed in conjunction with a single 
prosthetic disc 60 while the lower endplate tray 14 is directly attached to the inferior 
vertebra 54. This approach allows fusion of the inferior interspace while preserving 
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motion at the superior interspace. In order to attach to the inferior vertebra 54, the 
lower endplate tray 14 may be configured with teeth or spikes (not shown) that 
interface directly with inferior vertebra 54. While the lower endplate 14 is shown as 
coupling directly to inferior vertebra 54 in the exemplary embodiment of FIG. 12, the 
vertebral prosthesis 10 may be configured such that the upper endplate tray 12 
attaches directly to the superior vertebra 52 and the lower endplate 14 attaches to an 
artificial disc. The vertebral prosthesis system of the present invention is intended to 
be configured and reconfigured in many different ways to provide flexibility during 
the performance of vertebral body surgery. 

[0044] Referring to FIG. 13, vertebral prosthesis 10 is shown as installed 
with one endplate tray 14 installed directly into inferior vertebra 54, such as by 
engagement with spikes and the endplate tray 14. Disc prosthesis 70 is installed 
between upper endplate tray 12 and superior vertebra 52. In one embodiment, disc 
prosthesis 70 is a SB CHARITE III artificial disc and the upper endplate tray 12 
includes a structure, shown as integral flange 72 that serves as a lower endplate for the 
disc prosthesis 70. 

[0045] Referring to FIG. 14, vertebral prosthesis 10 is shown as installed in 
conjunction with disc prosthesis 80. Disc prosthesis 80 includes a superior endplate 
82, an inferior endplate 84 and a core or bearing surface 86 situated between the 
superior and inferior endplates 82, 84. The inferior endplate 84 is cast as one piece 
with endplate tray 12. In other embodiments, inferior endplate may be connected in 
other ways with the endplate tray of the vertebral prosthesis. While disc prosthesis 80 
is shown as attached between upper endplate tray 12 and superior vertebra 52, an 
additional disc prosthesis similar to disc prosthesis 80 or one of a completely different 
configuration may be placed between lower endplate tray 14 and inferior vertebra 54 
depending on the needs of the patient. Disc prosthesis 80 may be a PRODISC device 
in an exemplary embodiment. 

[0046] In the various embodiments described herein, the endplates of the 
vertebral prosthesis are shown as being used with various artificial discs. This 
flexibility may be achieved by utilizing different endplates having structures intended 
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for use with specific discs. For example, a particular endplate may be cast to match 
the shape of a particular artificial disc. The endplates may be easily interchangeable 
for use on the same support or shaft. In other embodiments, a single endplate may 
have a structure intended to interlock with two or more different types or shapes of 
artificial discs. 

[0047] Referring to FIG. 15, according to an additional exemplary 
embodiment, vertebral prosthesis 100 includes upper and lower endplate trays 102, 
104 that are interconnected by a shaft 106. Shaft 106 is shown as being a mesh, 
which may be metallic or a composite. A pedicle screw support 108 is shown as 
being located adjacent to upper endplate tray 102 but may be adjacent the lower 
endplate tray 104 or omitted entirely. Pedicle screws 1 18 are received in the pedicle 
screw support 108. 

[0048] Referring to FIG. 16, in an exemplary embodiment of vertebral 
prosthesis 100, a shaft lower portion 1 12 is configured to be received within shaft 
upper portion 110 and locked into position relative to one another by ring 114 and a 
tightening device, shown as screw 116. Endplate tray 102 is configured to be attached 
to pedicle screw support 108 by screws or any other suitable attachment means, such 
as tray screws 120 shown in FIG. 15. 

[0049] Referring to FIGS. 17-19, ring 1 14 is configured to compress shaft 
upper portion 110 onto shaft lower portion 112 after the proper height adjustment of 
vertebral prosthesis 100 has been made. 

[0050] Vertebral prosthesis 100 may be utilized in a similar fashion to 
vertebral prosthesis 10 in that it is configured to be used with artificial discs of 
various types by using different endplate trays 102, 104. Further, vertebral prosthesis 
100 may be used without artificial discs on one or both ends of the vertebral 
prosthesis, and may be used as part of a spinal fusion procedure if desired. Referring 
to FIGS. 15-19, pedicle screw support 108 is configured to receive pedicle screws 
118. Preferably, pedicle screw support 108 includes threaded apertures 122 to receive 
the pedicle screws 118. 
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[0051] Referring to FIG. 20, two vertebral prostheses may be installed 
adjacent one another in the case where two adjacent vertebrae require replacement. In 
such a case, disc prosthesis 130 may be utilized between the upper vertebral 
prosthesis 100 and the adjacent vertebra and between the two vertebrae prostheses. A 
disc prosthesis may also be used between the lower vertebral prosthesis and the lower 
adjacent vertebra. Pedicle screws (not shown) may also be used to further secure one 
or both of the vertebral prostheses. 

[0052] Referring to FIGS . 2 1 -24, in order to provide surgical procedure 
flexibility, the endplate trays of the vertebral prosthesis described herein may have 
different configurations depending on the type of disc prosthesis that will be used. In 
an exemplary embodiment, the endplate trays are configured to be threaded or 
screwed on and off of the shaft of the vertebral prosthesis so that endplate trays may 
be quickly and easily interchanged depending on the desired configuration. In other 
embodiments, the endplate trays and shaft may be snapped on or twist-locked onto 
one another. The surgeon may have the choice of several endplate trays depending on 
the desired final configuration of the vertebral prosthesis. Four of these endplate tray 
configurations are shown in FIGS. 21-24 as endplate trays 200, 202, 204, and 206. Of 
course, other configurations may be utilized within the scope of the present invention. 

[0053] The vertebral prosthesis described herein may be composed of 
titanium alloy, although other materials may also be used as suitable. These other 
materials may be ceramic, composite, or metallic, and may be absorbable or bioactive. 
Although the shafts are shown as designed with one fitting inside the other, they may 
also be constructed with two members alongside one another. The mesh version 
shown in FIGS. 15-20 is useful to promote bone ingrowth. The composition of the 
endplate trays may be the same as that used for the rest of the vertebral prosthesis but 
also be other materials such as a high density polyethylene or polyetheretherketone 
(PEEK) composition. 

[0054] A vertebra may be replaced or reconstructed using the vertebral 
prosthesis described herein using the following exemplary procedure. As an initial 
matter, it must be determined that the vertebra in question must be replaced. The 
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reasons for replacement may include a lumbar burst fracture or a cervical fracture. 
Prior to operating, a vertebral prosthesis will be chosen on the basis of preoperative 
sizing. Depending on the location of the vertebra to be replaced or reconstructed, the 
approach may be lateral or anterior. The natural discs above and below the 
compromised vertebra may be excised along with the vertebra in question, removing 
the bone impinging on the nervous structures as well as most of the vertebral body. 

[0055] The sizing of the vertebral prosthesis will then be confirmed 
intraoperatively. Where the vertebral prosthesis will be used with replacement disc 
prostheses on one or both ends, the disc prostheses are attached to the vertebral 
prosthesis. The superior and inferior vertebrae are then prepared and the vertebral 
prosthesis in combination with one or both disc prostheses is inserted into place. 
Where disc prosthetic scaffolds are used, such as those described in co-pending U.S. 
Application No. 10/619,757, the scaffolds are attached to the adjacent vertebrae prior 
to insertion of the vertebral prosthesis and attached disc prostheses. 

[0056] Where the compromised vertebrae is intended to be reconstructed 
rather than replaced, the endplates of the vertebral body may be preserved along with 
the adjacent natural spinal discs and the vertebral prosthesis inserted into the vertebra 
to restore load-bearing function. . ( 

[0057] If pedicle screws are intended to be used, the anterior or lateral 
incision is closed and a posterior approach is performed to place the pedicle screws 
through the pedicles and into a pedicle screw support on the vertebral prosthesis. The 
posterior incision is then closed. 

[0058] Preferably, the decision as to whether to use the vertebral prosthesis 
in combination with artificial disc prostheses is made prior to surgery and the type of 
disc prostheses decided upon such that the proper endplate tray(s) may be inserted on 
to the vertebral prosthesis to correspond to the chosen disc prostheses. However, 
because the vertebral prosthesis is intended to be easily reconfigured to utilize 
differing endplate trays, changes may be made during the surgical procedure as 
necessary due to unexpected conditions. As discussed above, endplate trays are 
differently configured to fit with different types of artificial discs and also may be 
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configured to interface directly with the bone such as by the utilization of posts or 
teeth to engage the bone. 

[0059] Based on the preoperative sizing and selections made by the surgeon, 
the desired endplate trays corresponding to the selected disc prostheses are chosen 
prior to the surgery. Further, bone graft or a supplement may be placed into the shaft 
prior to surgery to enhance bone ingrowth as desired. Upon implantation, the 
vertebral prosthesis is adjusted to have the proper height and is rigidly fixed utilizing 
the locking ring or other suitable mechanism. After implantation, bone graft or other 
supplementation may be placed around the device. 

[0060] While the detailed drawings and specific examples given herein 
describe various exemplary embodiments, they serve the purpose of illustration only. 
It is to be understood that the invention is not limited in its application to the details of 
construction and the arrangements of components set forth in the preceding 
description or illustrated in the drawings. For example, while a few specific types of 
disc prostheses that may be used in conjunction with selected endplate trays of the 
vertebral prosthesis have been shown, other designs of the endplate trays that may be 
used to cooperate with other disc prostheses are within the scope of the invention. 
Furthermore, other substitutions, modifications, changes, and omissions may be made 
in the design, operating conditions, and arrangements of the exemplary embodiments 
without departing from the scope of the invention as expressed in the appended 
claims. 



-12- 



